SYNOPSIS One hundred and twenty-nine specimens of human cutaneous nerve obtained from patients suffering from a variety of neuromuscular disorders have been surveyed in detail by electron microscopy. The most striking finding was the presence of lamellated Schwann cell inclusions and of cells containing vacuoles, both of which appear to be derived from myelin and to show some correlation with sensory loss.
Following preliminary electron microscopical studies by Finean and Woolf (1961 and 1962) on human peripheral nerve obtained by biopsy, a systematic survey of whole fascicles in a large number of specimens has been undertaken with a view to revealing information concerning the aetiology of the diseases involved.
MATERIALS AND METHODS
Invariably, the specimen has been a small branch of the medial antebrachial cutaneous nerve of the forearm taken in the course of muscle biopsy and it has been divided into small segments of which at least two have been fixed immediately on isolation, one in 2 % osmium tetroxide and the other in 0-6 % potassium permanganate, both fixatives at pH 7 in veronal-acetate buffer. The specimens have been embedded in araldite and sections of whole fascicles cut with a diamond knife using a Porter-Blum microtome. The sections were picked up from the water surface with a wire loop and carefully placed on grids covered with a Formvar and carbon film after removal of several grid bars to give large holes. In 47 cases, however, lamellated cell inclusions ( Fig. 1) were observed whose existence had previously been noted by Finean and Woolf (1962) . In seven of the 47 cases and in one other instance vacuolecontaining cells were also apparent ( Fig. 2 ) and in two of these cases, both sensory neuropathies associated with carcinoma, such cells, together with the lamellated inclusions, were numerous and loss of sensation was very marked.
The results of the survey are summarized in Tables I and II to retain continuity with the myelin sheath.
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ganate-fixed tissue the periodicity was invariably 50 A, just under half that of normal myelin, and the density of the layering was similar to the density of s of rats undergoing Wallerian the intraperiod line in the myelin (Fig. IC) . In cells Vebster (1962) , who, studying where the bodies were numerous (Fig. 1B ) the m patients with metachromatic layering could not be resolved. The appearance in nd inclusions made up of osmium-tetroxide-fixed preparations was slightlŷ ying density which tended to be different, as can be seen in Fig. ID In view of the previous demonstrations cited by pe of the lamellated inclusions Spielmeyer (1922) of small metachromatic granules most frequently of the order of (7r-granules) in the cytoplasm of Schwann cells longitudinal sections. There was stained with toluidine blue, sections of some cases for them to occur in large araldite-embedded specimens were stained in a nd for them to merge into one similar manner and metachromatic material was es the inclusions were visible at observed in a number of cases where the lamellated but not at another, indicating cell inclusions were numerous. their patchy distribution, and serial sections of individual nerve fibres confirmed that a Schwann cell could contain a number of inclusions at one level and none a few microns away.
The inclusions occurred most frequently in the Schwann cells of myelinated fibres, which often showed proliferations of the endoplasmic reticulum and vacuoles. They also occurred in vacuolecontaining cells and in Schwann cells containing nerve fibres without myelin sheaths, but in these cases there was nearly always evidence of myelin breakdown into droplets and whorls either in the same cell at a different level or in other cells in the VACUOLE-CONTAINING CELLS Serial sections through the vacuole-containing cells showed that they extended longitudinally for only 100-200 microns and contained, besides the vacuoles, a nucleus, lamellated cell inclusions similar to those seen within the Schwann cells, and whorls of material of myelinic appearance.
One of these cells was of particular interest in that it contained some very unusual layering. A transverse section through the cell with this zig-zag layering is shown in Figure 2B . The periodicity in the zig-zag portion was of the order of 450-to 500 A with the Table I it can be seen that a decrease in the number of myelinated fibres and the presence of whorls of myelin are factors related to sensory loss, in agreement with results in the literature (Finean and Woolf, 1961, 1962) . The presence of vacuole-containing cells also seems to be a factor related to degeneration of the peripheral sensory neurone and so does the occurrence of large numbers of lamellated bodies. From the last line in Table II it can be seen that the percentage of cases with a few lamellated cell inclusions is similar for all three categories and it seems likely that their presence in very small numbers, i.e., in only one or two Schwann cells per fascicle, may be indicative of minor degenerative changes of a 'wear and tear' nature. Their presence was not, however, related to the age of the patients as in all three categories the range of ages for the appearance of the inclusions was large.
The formation of lamellated inclusions directly from the myelin sheath (Fig. lc) 
